It is essential to confirm or exclude the diagnosis of cystic fibrosis in time and with accuracy in order to avoid inappropriate testing. The aims of this study was to determine features of Cl ions concentration in patients sweat test that were suspected having cystic fibrosis and to evaluate correlation between this concentration and C reactive protein levels in serum. Results showed, that 9 out of 48 patients (18,75 % ) showed higher than normal Cl ions concentration values. 6 of them (12,5%) had a borderline concentration, while 3 (6,25%) were possitive according to Cl ions concentration test. Mean value of Cl ions concentration in males sweat was 25,37 mmol/l (p<0,05; PI=21,05-30,40) and there was no statistical significance compared to mean Cl ions concentration in females sweat which was 24, 44 mmol/l (p<0,05; PI=19,91). All genetic tests' results were negative for CFTR gene mutations. CRP test was performed in 17 cases (35,42%). No statisticaly significant correlation between concentration of Cl ions in sweat and serum CRP was found (r= -0,16; p=0,531 ). No statisticaly significant difference between Cl ions concentrations in sweat test according to gender was found in examined group. In our study no mutations of CFTR gene were found. Statisticaly significant correlation between Cl ions concentration in sweat test and serum CRP level was not found. . Last year an article was published which revealed that some blood biomarkers can be usefull to estimate the activity of cystic fibrosis and to predict pulmonary exacerbations. It was shown that C-reactive protein test has the most potential in clinical usage when the diagnosis of cystic fibrosis is present [2, 3] . Futhermore, it is now known that lung function impairment was independently associated with elevated plasma levels of CRP [3, 4] . One of our aims was to determine whether increase in CRP could predict the onset of cystic fibrosis symptoms, when clinicians suspect cystic fibrosis. Aims of this study was to determine features of Cl ions concentration in patients sweat test that were suspected having cystic fibrosis and to evaluate correlation between this concentration and C reactive protein levels in serum.
Introduction
Cystic fibrosis is autosomal recessive genetic disorder affecting function of exocrine glands. Most often lower respiratory tract, pancreas and sweat glands are affected. As a result of this disorder, sodium and chlorine concentrations increase in patients sweat. Sweat [1] . Last year an article was published which revealed that some blood biomarkers can be usefull to estimate the activity of cystic fibrosis and to predict pulmonary exacerbations. It was shown that C-reactive protein test has the most potential in clinical usage when the diagnosis of cystic fibrosis is present [2, 3] . Futhermore, it is now known that lung function impairment was independently associated with elevated plasma levels of CRP [3, 4] . One of our aims was to determine whether increase in CRP could predict the onset of cystic fibrosis symptoms, when clinicians suspect cystic fibrosis. Aims of this study was to determine features of Cl ions concentration in patients sweat test that were suspected having cystic fibrosis and to evaluate correlation between this concentration and C reactive protein levels in serum.
Methods
We investigated retrospectively case files of patients with performed sweat test in period of 2011-2012 in Hospital of Lithuanian University of Health Sciences Kauno Clinic's Paediatrics department. These patients were suspected having cystic fibrosis (n=48). Results of Cl ions concentration in sweat test, information about genetic testing of cystic fibrosis transmembrane conductance regulator (CFTR) gene's mutations and levels of C reactive protein (CRP) were used in our study. Cl ions concentration in sweat test is borderline if results are between 40-60 mmol/l, positiveif exceeds 60 mmol/l concentration in sweat. CRP is positive if exceeds 5 mg/l. Data were processed using SPSS v15 statistical software. Statistical significance is p<0,05. Correlation between CRP and Cl ions concentration in sweat test was evaluated using Pearson's correlation coefficient.
Results and discussion
Our studied group was comprised of 48 patients, 30 of 29 them were males, while 18 were females. Mean age when first symptoms occured was 3,8 ± 3,1 years for males and 3,0 ± 3,1 years for females.First symptoms predominantly indicated respiratory tract lesions -47 (97,9%) patients. 1 patient had only gastrointestinal tract symptoms, 3 had both respiratory tract and gastrointestinal tract symptoms. 9 out of 48 patients (18,75 %), who had been tested for sweat Cl ions concentration, showed higher than normal concentration values. 6 of them (12,5%) had a borderline concentration, while 3 (6,25%) were possitive according to Cl ions concentration test (Figure 1 ). 3 patients (50%) who had a borderline increase were males and 3 patients (50%) were females. All patients with possitive test results were males. Mean value of Cl ions concentration in males sweat was 25,37 mmol/l (p<0,05; PI=21,05-30,40) and there was no statistical significance compared to mean Cl ions concetrantion in females sweat which was 24,44 mmol/l (p<0,05; PI=19,96-28,91). All patients who were possitive for Cl ions concentration in sweat test and one patient with borderline increase were tested geneticly for mutations of CFTR gene. All genetic tests' results were negative for CFTR gene mutations. CRP test was performed in 17 cases (35,42%). The mean value was 32,31±73,68 mg/. 13 patients (82,35%) had an increase in serum CRP. No statisticaly significant correlation between concentration of Cl ions in sweat and serum CRP was found (r= -0,16; p=0,531) (Figure 2 ). The reference ranges for normal sweat osmolality are 50-150 mmol/kg, and values greater than 200 mmol/kg are consistent with CF [4] [5] [6] [7] [8] . Borderline values are considered to be between 150-200 mmol/kg by some authors [9] [10] , others are considering values <170 mmol/kg as normal [9] . Measuring osmolality can help as a screening method but it is not recommended for the diagnosis of CF [11] [12] [13] [14] [15] . Conductivity is the property of a solution that allows it to conduct a current. It depends on the concentration and mobility of the ions in the solution, and is therefore an indirect measurement of ions [16] . Sweat conductivity is not equivalent to sweat chloride concentration because of other ions in sweat such as bicarbonate and lactate, therefore sweat conductivity is approximately 15 mmol/L higher than the sweat chloride concentration [14] . According to the American CF Foundation, a conductivity value less than 50 mmol/L is considered normal and patients with values >50 mmol/L should be referred for a quantitative pilocarpine iontophoresis test (QPIT) [17] . A conductivity level >80 mmol/L is believed to be diagnostic in addition to its screening value by some authors [18] [19] [20] [21] [22] [23] [24] [25] , while others suggest values >90 mmol/L to support a diagnosis of CF [26] . The UK guidelines recommend that a sweat test can be performed after 2 weeks of age in infants >3 kg [27] , whereby others suppose that sweat collection can be reliably performed in infants >36 weeks postmenstrual age, >2 kg, and >3 days postnatal age [16] . Sweat testing should not be performed before a child is at least 48 hours old, as in the first 24 hours after birth, a baby's sweat electrolyte concentrations are known to rise transiently [28] [29] [30] . A sweat test should always be delayed in children who are dehydrated, systemically unwell or who have eczema affecting the potential stimulation sites, or who are oedematous and/or on systemic corticosteroids [14] . In addition, many other diseases can lead to false-positive and false-negative results which is described in detail elsewhere [1, 16] . Conclusions 18,75% of checked patients had a higher than normal Cl ions concetration in sweat. No statisticaly significant difference between Cl ions concentrations in sweat according to gender was found in examined group. 33,33% of patients who had Cl ions concentration in sweat above normal range were females and 66,66% were males. Genetic testing is performed usually only when the Cl ions concentration 
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test in sweat is positive. In our study no mutation of CFTR gene were found and therefore no correlation between mutations of CFTR gene and chlorine concentration in sweat was found.
